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Abstract

In this work, we studied the first three flow harmonics, 𝑣1
𝑒𝑣𝑒𝑛 , 𝑣2 𝑎𝑛𝑑 𝑣3,  as a function of mean multiplicity,  ⟨Mult⟩, in U+U, Au+Au, Cu+Au, Cu+Cu, d+Au and 

p+Au collisions at 𝑠𝑁𝑁~200 GeV. The measurements confirm the impacts of initial geometry (shape and dimensionless size) on the flow harmonics. Such an effect 

is consistent with the dispersion relation for sound propagation in the hot and dense medium created in these collisions. Our measurements indicate that 𝑣1
𝑒𝑣𝑒𝑛 𝑎𝑛𝑑 𝑣3

are system independent and the scaled 𝑣2 shows a common trend for all systems.  
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STAR Detector

Uniform acceptance in |𝜼| < 1

Final-state ansatz
 The 𝑣𝑛 measurements are sensitive to 𝜀𝑛, 𝑅𝑇 and 
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 Acoustic ansatz 

 Sound attenuation in the viscous matter reduces the 

magnitude of 𝑣𝑛[1].

 Anisotropic flow attenuation;
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Scaling out the system size 
𝒅𝑵

𝒅𝜼
and shape (𝜺𝒏)

should give similar transport coefficient 
𝜼

𝒔
(i.e. 

similar 𝑣𝑛) for different systems (final-state effect).

Conclusion

 The two-particle correlation technique has been used to study 𝑣1
𝑒𝑣𝑒𝑛, 𝑣2 𝑎𝑛𝑑 𝑣3 as a function of ⟨Mult⟩ for 

U+U, Au+Au, Cu+Au, Cu+Cu, d+Au and p+Au collisions at 𝑠𝑁𝑁~200 GeV.

 At the same size (⟨Mult⟩), 𝑣1
𝑒𝑣𝑒𝑛 𝑎𝑛𝑑 𝑣3 are system independent, while 𝑣2 is system dependent. 

 The scaled 𝑣2 shows a common trend for all systems.

Correlation function
Two particle correlation function 

𝐶r Δ𝜑 used in this analysis 

𝐶𝑟 Δ𝜑 =
𝑑𝑁/𝑑Δ𝜑(𝑠𝑎𝑚𝑒)

𝑑𝑁/𝑑Δ𝜑(𝑚𝑖𝑥)

 Non-flow signals, as well as some 

residual detector effects suppressed 

with |Δ𝜂| > 0.7 cut.
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The measurements of 𝑣1
𝑒𝑣𝑒𝑛, 𝑣2 𝑎𝑛𝑑 𝑣3 as a function of ⟨Mult⟩ for  U+U, Au+Au, Cu+Au, Cu+Cu, 

d+Au and p+Au collisions at 𝑠𝑁𝑁~200 GeV. For the same ⟨Mult⟩ or size, 𝑣1
𝑒𝑣𝑒𝑛 𝑎𝑛𝑑 𝑣3 are system 

independent, while 𝑣2 is system dependent. 

 The eccentricity-scaled 𝑣2 as a function of 

⟨Mult⟩−1/3 for U+U, Au+Au, Cu+Au, Cu+Cu, 

d+Au and p+Au collisions at 𝑠𝑁𝑁~200 GeV. 

 The scaled 𝑣2 shows a common trend for all 

systems.  

Motivation
 Is the observed anisotropy in ion−ion collision a

final- or initial- state effect?
 STAR collectd data for different systems;

𝐀𝐮 + 𝐀𝐮 𝑼 + 𝐔 C𝐮 + 𝐀𝐮 C𝐮 + 𝑪𝐮 d+𝐀𝐮 p+𝐀𝐮
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